Abstract : Amyloid fibrils have long been known to be the well known α-helix to β-sheet transition characterizing the conversion of cellular to scrapie forms of the prion protein. A very short sequence of Yeast prion-like protein, GNNQQNY (SupN), is responsible for aggregation that induces diseases. KSI-fused tandem repeats of SupN vector are constructed and used to express SupN peptide in Escherichia coli (E.Coli). A method for a production, purification, and cleavage of tandem repeats of recombinant isotopically enriched SupN in E. coli is described. This method yields as much as 20 mg/L of isotope-enriched fusion proteins in minimal media. Synthetic SupN peptides and 13 C Gly labeled SupN peptides are studied by Congo Red staining, Birefringence and transmission electron microscopy to characterize amyloid fibril formation. To get a better understanding of aggregation-structure relationship of 7 residues of Yeast prion-like protein, the change of a conformational structure will be studied by 13 C solid-state nmr spectroscopy as powder of both amorphous and fibrillar forms.
INTRODUCTION
A group of diseases are induced where proteins or fragments of proteins convert from their normally soluble forms to insoluble fibrils or plaques, which accumulate in a variety of organs including the liver, spleen, and brain. The final forms of these aggregates often have a well-defined fibrillar nature, and known as amyloid. [1] [2] [3] [4] A partial list includes alzheimer's diseases, parkinson's diseases, the spongiform encephalopathies such as Creutzfeldt-Jakob disease, type II diabetes, fatal familial insomnia. The range of proteins involved in these diseases is such as lysozyme, transthyretin and the prions.
A convenient model for studying both amyloid formation and the prion-like transmission of protein conformation is the yeast protein Sup35. Sup35 protein has some properties typical of mammalian prions, such as aggregation and resistance to protease. [1] [2] Since a short peptide (SupN) from N terminus is very critical for maintenance of the phenotype, we expressed and reveal the molecular level of aggregation of SupN.
EXPERIMENTAL
Gene construction -fused-SupN multimer inserted pET31b(+) vector were constructed as below.
Oligonucleotides for peptide SupN-Met-SupN-Met were 5'-GGT AAT AAC CAA CAG AAT TAC ATG GGT AAT AAC CAA CAG AAT TAC ATG-3' (forward sequence) and 5'-GTA ATT CTG TTG GTT ATT ACC CAT GTA ATT CTG TTG GTT ATT ACC CAT-3' (reverse sequence).
Annealed oligonucleotides were purified by agarose gel electrophoresis and extracted using Gel Extraction Kit (Bioneer, Korea). Purified oligonucleotides were ligated with AlwN I digested dephosphorylated pET-31b(+)vector (Novagen, USA). Ligated mixture was transformed to a non- mM NaCl, pH 7.4 and centrifuged at 5000 g for 1 hr at 4 ℃. Soluble peptide SupN in the Supernatant was purified by RP-HPLC on a Waters Delta-Pak C18 column (7.8x300 mm ID). Elution was carried out at room temperature with a linear gradient from 0% to 100% of buffer B over 60 mins at a flow rate of 3 ml/min with the absorbance monitored at 220 nm and 280 nm using a DIONEX P580. 
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RESULTS AND DISCUSSION
Gene construction The overall strategy for construction and production of the SupN proteins is shown in Figure 1 . [5] [6] Complementary oligonucleotides encoding SupN peptide-Met-SupN peptideMet were synthesized, annealed, and unidirectionally self-ligated using three-base-ATG-3', 3'-TAC-.
These cohesive ends form tandem repeated SupN units spaced by single methionine codons, ATG.
Construct of pET31b(+) with SupN tandem inserts was confirmed by a 1.5% agarose gel electrophoresis after double digested with Xba1 and XhoI of purified plasmid DNA in Figure 2 (a). To get a better understanding of aggregation-structure relationship of 7 residues of Yeast prion-like protein, the change of a conformational structure will soon be studied by 13 C solid-state nmr spectroscopy as powder of both amorphous and fibrillar forms.
Production and Amyloid Fibril Formation of Tandem Repeats of SupN
